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Abstract
Background:
Acne vulgaris is a common disease amongst adolescents in Western societies. It is an interesting problem
because, while it is very common among this particular population, it is very rare in non-Westernized
societies. This observation has lead to recent exploration of what factors in Western society may, at least in
part, be responsible for this. Recently there have been several epidemiological studies linking certain foods to
acne. Of the foods showing a positive correlation, high glycemic load foods have been the most extensively
studied. There have been a number of studies examining the possible mechanism of this. To date, there have
been no systematic reviews done reviewing the available RCTs on the effect of low glycemic load (LGL) diets
on acne in adolescents and young adults.
Methods:
An exhaustive search of the available medical literature was conducted using Medline-OVID, CINAHL, and
Web of Science using the MeSH terms: acne vulgaris, dietary carbohydrates, and glycemic index. Relevant
studies were assessed for quality using GRADE.
Results:
Three studies met the inclusion criteria and were included in this systematic review. One randomized
controlled trial found statistically significant improvement in objective measures of acne as well as BMI and
insulin resistance with a 12 week trial of a LGL diet. Another randomized controlled trial of 8 weeks in
duration failed to find a statistically significant difference in weight, insulin resistance, and objective measures
of acne improvement. The final randomized controlled trial, which lasted 10 weeks, found statistically
significant improvement in objective measures of acne but not until 10 weeks (significant improvement seen
in inflammatory lesions alone at 5 weeks). This study also found a positive correlation between the level of
glycemic load reduction and improved acne severity. In addition this final study found no significant change in
BMI.
Conclusion:
LGL diets, especially those that replace high glycemic carbohydrates with foods high in fiber and protein, may
improve acne vulgaris in adolescent and young adult males. This improvement is likely to be seen in females
however the studies examined were in themselves underpowered to make this conclusion. There appears to be
a dose response both to time and amount of glycemic load reduction with the greatest improvement in acne
occurring in patients who followed a diet which induced at least a 13-point reduction in glycemic load from
the control diet and those that completed therapy for at least 10 weeks. It can also be concluded that the
greatest effect of this therapy is seen in the reduction of inflammatory lesions as compared to non-
inflammatory and total lesion counts.
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Background:  
Acne vulgaris is a common disease amongst adolescents in Western societies. It is an interesting 
problem because, while it is very common among this particular population, it is very rare in 
non-Westernized societies. This observation has lead to recent exploration of what factors in 
Western society may, at least in part, be responsible for this. Recently there have been several 
epidemiological studies linking certain foods to acne. Of the foods showing a positive 
correlation, high glycemic load foods have been the most extensively studied. There have been 
a number of studies examining the possible mechanism of this. To date, there have been no 
systematic reviews done reviewing the available RCTs on the effect of low glycemic load (LGL) 
diets on acne in adolescents and young adults.  
 
Methods:   
An exhaustive search of the available medical literature was conducted using Medline-OVID, 
CINAHL, and Web of Science using the MeSH terms: acne vulgaris, dietary carbohydrates, and 
glycemic index. Relevant studies were assessed for quality using GRADE.   
 
Results:   
Three studies met the inclusion criteria and were included in this systematic review. One 
randomized controlled trial found statistically significant improvement in objective measures of 
acne as well as BMI and insulin resistance with a 12 week trial of a LGL diet. Another 
randomized controlled trial of 8 weeks in duration failed to find a statistically significant 
difference in weight, insulin resistance, and objective measures of acne improvement. The final 
randomized controlled trial, which lasted 10 weeks, found statistically significant improvement 
in objective measures of acne but not until 10 weeks (significant improvement seen in 
inflammatory lesions alone at 5 weeks). This study also found a positive correlation between 
the level of glycemic load reduction and improved acne severity. In addition this final study 
found no significant change in BMI. 
      
Conclusion:   
LGL diets, especially those that replace high glycemic carbohydrates with foods high in fiber and 
protein, may improve acne vulgaris in adolescent and young adult males. This improvement is 
likely to be seen in females however the studies examined were in themselves underpowered 
to make this conclusion. There appears to be a dose response both to time and amount of 
glycemic load reduction with the greatest improvement in acne occurring in patients who 
followed a diet which induced at least a 13-point reduction in glycemic load from the control 
diet and those that completed therapy for at least 10 weeks. It can also be concluded that the 
greatest effect of this therapy is seen in the reduction of inflammatory lesions as compared to 
non-inflammatory and total lesion counts.   
 
Keywords:  Acne vulgaris, dietary carbohydrates, glycemic index, glycemic load  
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The Effects of a Low Glycemic Load Diet on Acne Vulgaris in Adolescents and Young Adults  
BACKGROUND 
 Acne vulgaris is a common disease affecting 79-95% of adolescents in Western 
populations.
1
 Often mistaken as a simple cosmetic disease, acne can be associated with 
significant psychological and social stress in its sufferers including increased depression and 
anxiety, lower self-esteem, and even higher rates of unemployment.
2-5
 Interestingly, acne 
vulgaris is normally absent in non-Westernized populations, but when these populations adopt 
Western lifestyles it begins to appear.
1,6,7
 Several epidemiological studies have sought to 
explore this and have shown a correlation between several dietary factors and acne vulgaris 
including glycemic index and load, fat composition of foods, and dairy.
8-10
 Of these, the only 
ones that have been addressed by randomized controlled trials (RCTs) are glycemic index and 
load.  
 Glycemic index (GI) and glycemic load (GL) are both measures of the ability of a 
carbohydrate containing food to elevate blood glucose. GI is calculated based on the quantity 
of a given food that constitutes 1 g of carbohydrates. Glycemic load (GL) is calculated based on 
one serving size of a food. The higher the GI or GL, the greater the increase in blood glucose 
and subsequently the greater the rise in insulin after eating said food.
11
  
 When insulin levels rise following ingestion of carbohydrates, there is an increased 
secretion of insulin like growth factor-1 (IGF-1), which in turn causes increased androgen 
production by the adrenal glands and increased androgen receptor signal transduction. These 
combine to complicate acne by causing increased keratinocyte proliferation.
12-14
  
 Low glycemic load (LGL) diets are known to reduce hyperinsulinemia and insulin 
resistance, as measured by Homeostatic Model Assessment Insulin Resistance (HOMA-IR).
15
 
Thus it is reasonable to hypothesize that LGL diets may also improve acne. Furthermore, it has 
been shown that treating hyperinsulinemia with metformin in women with PCOS improves 
acne in those patients.
16
 There have been a number of studies conducted to examine the 
potential link between diet and acne but to date there has not been a systematic review of the 
RCTs that investigated the effects of a LGL diet on acne. A number of studies have examined 
the potential link between diet and acne but to date there has not been a systematic review of 
the RCTs investigating the effects of a LGL diet on acne.  
METHODS 
 An exhaustive search of the medical literature was conducted by the two authors 
independently using Medline-OVID, CINAHL, and Web of Science using the MeSH terms: acne 
vulgaris, dietary carbohydrates, and glycemic index. The results were then narrowed to include 
only English language articles, articles published within the past 10 years, human studies, and 
RCTs. Relevant studies were evaluated using GRADE.
17 
RESULTS 
 The initial search of the databases revealed a total of 75 studies between the three 
sources. Application of limits narrowed the results to 11 studies. When screened for eligibility 7 
studies remained. Screening for duplicates resulted in 3 studies.
18-20
 See Table I.  
Smith et al 
 This randomized controlled trial
18
 investigated the effect of a 12-week long low glycemic 
load diet (LGLD) on acne in adolescent and young adult males 15-25 years old. It was the first 
RCT to investigate the effects of a LGLD on acne vulgaris. Patients were recruited through 
university posted fliers and newspaper advertisements. Exclusion criteria included currently 
taking any acne medications or medications known to affect glucose metabolism. Furthermore, 
patients were excluded if they had used oral retinoids within the past 6 months or oral 
antibiotics, topical antibiotics, or topical retinoids within the past 2 months.
18
  
 54 subjects were randomly assigned to either LGLD group (n=27) or the control group 
(n=27). Baseline analysis showed no significant differences in demographics or diets between 
groups. Subjects were blinded to the study's true intent. Subjects were told that the study was 
examining the difference between protein and carbohydrate levels in their diets. The patients 
all used a standardized cleanser and were allowed no other topical therapy. Subjects were 
given individualized dietary guidance according to their allocation but generally subjects in the 
LGLD group were instructed to replace high GI foods with low GI foods, including those higher 
in protein, whereas the control group was instructed to eat carbohydrate-containing foods with 
no reference to GI or GL. Subjects in both groups were provided with some staple foods. The 
actual makeups of subjects’ diets were calculated each month from 3 day weighed and 
measured food records. Compliance to the assigned diet was assessed via regular telephone 
interviews and 24-h urine samples to evaluate urea excretion relative to urinary creatinine. 
Acne lesions were assessed at baseline and every 4 weeks thereafter for 12 weeks using a 
validated grading system by one dermatologist who was blinded to the group allocation. The 
investigators also evaluated BMI at each of these visits and drew blood at baseline and 12 
weeks for evaluation of insulin resistance.
18
  
 The authors stated that they were able to achieve significantly different diets between 
the two groups in regards to GI (p<0.001), GL (p<0.001), and percentage of carbohydrate intake 
(p=0.001). Specifically, they were able to accomplish an average difference of 13.2 points in GI 
and 72.8 points in GL. However, the diets also differed significantly in regard to percentage of 
protein (p<0.001), percentage of saturated fat (p<0.001), and amount of fiber consumed 
(p<0.001), with the LGLD group consuming a higher percentage of protein and fiber and a lower 
percentage of saturated fat. The study revealed statistically significant decreases in total acne 
lesion counts (Control (-12.0+3.5), LGLD (-23.5+3.9), p=0.03), inflammatory acne lesion counts 
(Control (-7.4+2.5), LGLD (-17.0+3.1), p=0.02), HOMA-IR (Control (0.47+0.31), LGLD (-
0.22+0.12), p=0.026), and BMI (Control (0.01+0.11), LGLD (-0.92+0.25), p=0.001) all favoring the 
LGLD group. Furthermore, they noted a positive correlation between the amount of reduction 
in GL and amount of reduction in acne lesions (r=0.49, see Figure I).
 
However, when the change 
in BMI was corrected for, statistical significance was lost for the changes in total acne lesion 
count (p=0.07) and HOMA-IR (p=0.10), but not for the change seen in inflammatory lesion 
count (p=0.04). Drop out was minimal (7 from control group and 4 from LGLD group) and 
intention to treat showed that this did not create a statistically significant difference. Images of 
typical patients in LGLD group are seen in Figure II.
18 
 There were several limitations noted by the study authors. The first was that acne 
lesions did improve in the control group and that this might be an effect from the cleanser or 
due to the natural fluctuation of acne. Secondly, they note that they could not isolate GI and GL 
from fiber, protein, saturated fat, or percentage of carbohydrates. Finally, the study
18
 relied on 
self-reported diets, noting that, underreporting of food eaten is a known error in assessing 
adolescent diets.
21
 See Table I.        
Reynolds et al 
 This randomized controlled trial
19
 sought to clarify the effects of GI and GL on acne 
vulgaris by isolating them from fiber, protein, and percentage of carbohydrates. The 
investigators enrolled 58 adolescent males (average age of 16.5 years), with facial acne. 
Inclusion criteria included acne severity of Grade 1-3 and stable weight for the past 3 months. 
Exclusion criteria included previous use of isotretinoin, antibiotics in the past month, excessive 
alcohol intake, illicit drug use, smoking, physical or mental illness, food allergy or intolerance, 
vegetarianism, previous surgery on the gastrointestinal system, black skin (due to difficulty in 
visualizing lesions), and having school finals during the study.
19
  
 The patients were not truly randomized, and instead, every other subject enrolled was 
assigned to each group (Control: n=29, LGLD: n=29). As a result, baseline comparison shows 
significant difference in DHEA-S levels (Control (4.5 ± 0.4), LGLD (5.9 ± 0.6), p=0.04). Baseline 
diets were not evaluated. Subjects were not blinded to group allocation, and they were 
informed of the study's true intent. The subjects' weight, acne severity, and HOMA-IR were 
evaluated at baseline and 8 weeks. Acne severity was ranked by blinded dermatologists (scores 
were averaged when different). The dermatologists ranked the acne based on a novel 4-point 
scale that had not been externally validated and did not have an objective component such as 
lesion count. School cafeterias assured that both low and high GI foods were available to all 
students and diet was controlled through weekly one-to-one counseling sessions. Dietary intake 
was assessed by self-reported food diaries, which were completed on weekends. There was 
significant drop out of 26% but this was fairly evenly distributed between the groups (6 in LGLD, 
9 in control) and there was no statistically significant difference in age or BMI between those 
who were lost to follow up and those who were not.
19
  
 At 8 weeks, this study saw a significant difference in GI (p=0.0002), GL (p=0.01), and 
saturated fat (p=0.01) between the two groups' diets with all being lower in the LGLD group. 
Specifically they saw a 10 point difference in GI and a 55 point difference in GL between groups. 
There was no significant difference between fiber (p=0.50), protein (p=0.06), or percentage of 
carbohydrates (p=0.25). The study found no significant difference between the two groups in 
acne severity (Control (-0.35+0.15), LGLD (-0.65+0.14), p=0.15), HOMA-IR (Control (0.1+0.1), 
LGLD (0.2+0.1), p=0.60), or weight (Control (1.1+0.6), LGLD (-0.3+0.4), p=0.053). However, the 
authors noted that there was a trend toward a significant difference in favor of the LGLD group 
(see Figure III).
19 
 The authors noted several limitations. The first limitation of note is the significant drop 
out of 26%. Secondly they note that their acne grading system was not validated and that it was 
relatively insensitive to smaller changes that may be important to patients. They also mention 
the lack of randomization and the resultant difference in DHEA-S between the two groups, of 
particular concern due to the conversion of DHEA to DHT, which plays an important role in acne 
pathogenesis.
 16
 Furthermore, they note that because the diet was not assessed at baseline, it is 
impossible to know whether the LGLD was actually an intervention for the test group. In 
addition, they note that their LGL diet may not have induced a large enough change to affect 
the postprandial insulin response. They note that in a previous study
22
, a difference of 13 or 
great in GI was needed to affect change in glycated proteins in adults. They also note that they 
relied upon self-reported diets as well. Finally, the study authors note that at the time of 
publication, 12 weeks was the most common and appropriate period for acne treatment trials, 
but that they had to limit theirs to 8 weeks due to school terms.
19
 See Table I. 
Kwon et al 
 This randomized controlled trial
20
 of 10 weeks in duration sought to clarify the 
discrepancy between the Smith et al
18
 and Reynolds et al
19
 studies. The study enrolled 32 
participants with mild to moderate acne 20-27 years old (24 males and 8 females). Subjects 
were excluded if they had used oral retinoids or physical treatments within the past 6 months 
or oral antibiotics or topical agents within the past 2 months.
20
   
 The subjects were randomized to either the LGLD group (n=17) or control group (n=15). 
When compared at baseline there were no significant differences in demographics or diets 
between groups. The study makes no mention of blinding of the subjects or of standardization 
of hygiene. Facial acne was evaluated using a validated grading system by two independent and 
blinded dermatologists. Subjects were all provided individual dietary guidance but in general 
the LGLD subjects were encouraged to replace high GI foods with low GI foods including those 
with more protein, while the control group was encouraged to maintain their regular diets. 
Dietary adherence was evaluated by twice weekly phone interviews and emails. Dietary intake 
was measured by 7-day weighed and measured food records at 2 weeks, 5 weeks, and 10 
weeks.
20
  
 At 10 weeks, the diets were significantly different between the two groups in regards to 
GI (p=0.001), GL (p<0.001), amount of carbohydrates (p=0.029), and amount of lipids (p=0.006) 
with all being lower in the LGLD group. Specifically, they recorded an average difference of 19.4 
points in GI and 77.7 points in GL between the two groups. There was no significant difference 
in amount of protein (p=0.44) or total energy intake (p=0.25) between groups.  The study did 
effectively control for BMI with no significant differences between groups (Control (23.4+4.2  
22.7+5.3), LGL (24.6+2.2  24.1+2.9)).
20
   
 This study found significant improvement in acne in the LGLD group at 5 weeks (in 
inflammatory lesions only (p=0.03)) and at 10 weeks (in inflammatory and non-inflammatory 
lesions (Control (-27.6), LGL (-14.2), p=0.02)). Furthermore they noted that linear regression 
analysis showed a significant positive correlation between reduction of GL and reduction of 
acne lesions (R=0.35, see Figure III).
20
  
 The first limitation noted by authors is that the study used self-reported diets. In 
addition, they mention that they were unable to effectively control for lipids and neither 
saturated fat nor fiber intake were evaluated.
20
 See Table I. 
DISCUSSION 
 This review provides enough evidence to support a general recommendation of a low 
glycemic load diet to otherwise healthy adolescent and young adult males suffering from facial 
acne. Although, this review only provides low to moderate quality evidence for a positive 
treatment effect, this recommendation can be made to otherwise healthy patients in this age 
group, as there are likely no serious risks from this diet. To the contrary, it is likely that patients 
will reap other health benefits from said diet including, improved insulin sensitivity, improved 
cardiovascular profile, a lower risk of developing DM, great satiety, and decreased risk of 
diverticular disease.
23-28
  
 Smith et al
18
 set the precedent that a LGLD could improve objective measures of acne. 
However they were unable to isolate this effect from changes in BMI (inflammatory lesions 
alone were not affected by this correction). Reynolds et al
19
 placed tighter dietary controls on 
subjects and saw no significant difference in the change in weight or acne severity. However 
this study also induced the smallest change in GI (~10 points) and had the shortest duration (8 
weeks). Kwon et al
20
 helped to clarify the other studies
18,19
 by controlling for BMI changes while 
inducing a larger change in GI and having a longer duration than Reynolds et al
19
. Similar to 
Smith et al
18
, this study did find significant changes in objective measures of acne.  
 When considering the lack of significance seen by Reynolds et al
19
, it is important to 
consider several other things. The first is that Reynolds et al
19
 saw a trend toward significant 
improvement favoring the LGLD group at 8 weeks, and Kwon et al
20
 did not see significant 
improvement until 10 weeks. It should also be noted that Reynolds et al
19
 used a subjective 
measure of acne severity which the authors noted was likely insensitive. Furthermore, when 
Smith et al
18
 published their results in another study
29
, they showed a positive correlation 
between reduction in HOMA-IR and improvement in acne (See Figure IV). However, the LGL 
diet used in Reynolds et al
19
 failed to create a change in insulin resistance (as measured by 
HOMA-IR).  
 It should also be noted that the effect seen on inflammatory lesions appears to be 
greater than the effect on non-inflammatory or total lesions as supported by both Smith et al
18
 
and Kwon et al
20
 (this was not evaluated by Reynolds et al
19
). 
Limitations of Study 
 In addition to those mentioned by the authors, there are several collective limitations of 
the studies and thus of this review. The first is that females were underrepresented in one 
study
20
 and were excluded from the other two
18,19
. This limits the ability of this study to extend 
the recommendation of LGLD to female acne patients. Furthermore, the results are limited in 
extension to acne other than facial acne and to patients with chronic illness due to the inclusion 
and exclusion criteria of the studies evaluated.  
 The next major limitation is the inability to completely control all dietary variables. Only 
one study (Reynolds et al
19
) was able to control for fiber and none of them were able to control 
for saturated fat. The significant difference in fiber is of little concern given its known 
association with LGL diets.
11,30
 However the potential innate relationship between LGL diets and 
decreased saturated fat is not intuitive and needs to be further examined. In addition, none of 
the studies controlled for dairy products, a dietary variable that has also been implicated in the 
pathogenesis of acne in epidemiological studies. Also, it is also not possible to estimate the 
magnitude of effect that a LGLD will have in patients receiving contaminant acne therapy 
(topical or oral), as this was an exclusion criterion for all three studies.  
 Lastly, while all three studies were downgraded for using self reported diets (See Table 
I), but it should be noted that this error might have actually underestimated the treatment 
effect as groups may have reported diets more similar to those prescribed than to what they 
actually ate.   
 In addition to these collective limits, neither Reynolds et al
19
 nor Kwon et al
20
, reported 
any effort to blind subjects and neither had standardization of hygiene, such as a supplied facial 
cleanser.  
Recommendations for further study 
 Although it remains unclear what specific roles protein and fiber play in the treatment 
of acne, it is unnecessary to further control for or investigate them because these are two 
dietary variables that are commonly used to convert a standard Western diet into a low 
glycemic load diet.
11,30
 The role that lipid profile (saturated v. unsaturated, etc.) and dairy play 
in the pathogenesis of acne warrant further investigation given the support of epidemiological 
studies and the biochemical basis of their potential role in acne.
8,9,31
 Smith et al
18
 standardized 
facial hygiene in subjects, and this should be continued in future studies due to its potential 
role in acne treatment. Additionally, a larger study that includes more females will allow for 
better generalization of the results to the entire adolescent and young adult populations 
suffering from acne.  
CONCLUSION 
 Acne vulgaris is a common and often devastating disease within adolescent and young 
adult populations. There are many factors that influence acne and treatment should be 
multifactorial. Together these studies indicate a positive effect of LGL diets on acne lesions in 
otherwise healthy adolescent and young adult males. The effect appears to increase with both 
time and decreased GI of diet. The recommended LGLD therapy should be at least 10 weeks in 
duration (with 12 being the ideal goal) with at least a 13-point reduction in GI from the baseline 
diet. The recommendation to begin a LGLD can be made to otherwise healthy patients in this 
demographic, as there are minimal if any risks from this diet. In fact, there are likely other 
health benefits.     
 This recommendation can probably be made to both males and females though support 
for application to female patients is limited and needs further evaluation. Furthermore, other 
dietary variables warrant investigation including fats and dairy. Nonetheless there is sufficient 
evidence at this time for healthcare providers involved in the care of adolescents and young 
adults suffering from acne to feel comfortable in making a general recommendation to 
decrease the GL and GI of their patients' diets with little concern for possible side effects.  
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